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@ Dielectric rod antenna. 

A dielectric rod antenna comprising a dielectric 
rod (2), a conductive film (4) provided on an outer 
peripheral surface of the dielectric rod (2), and a 
waveguide (10). and the conductive film (4) being 
provided on an outer peripheral surface portion of 
the dielectric rod (2), which is inclined from a base 
end portion (2a) toward a forward end portion (2b), in 
the form of a ring. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a dielectric rod 
antenna, which is employed for satellite broadcast- 
ing, INMARSAT connmunicatton or the like. 

Description of the Background Art 

When a conventional dielectric rod antenna is 
employed as a primary radiator for a parabolic 
reflector antenna, gain difference is disadvanta- 
geously caused difference between E-plane radi- 
ation pattern and H-plane radiation pattern as re- 
ceived if either one of the dual polarized elec- 
tromagnetic wave is horizontally polarized and the 
other one is vertically polarized (this wavee is 
hereinafter referred to as cross-polarized wave), 
since E-plane radiation pattern and H-plane radi- 
ation pattern of the rod antenna have different 
patterns. When the conventional dielectric rod an- 
tenna receives a circularly polarized electromag- 
netic wave, on the other hand, polarization loss is 
increased due to the difference in directivity be- 
tween the E-plane and H-plane radiation patterns. 
In addition, the antenna efficiency is deteriorated if 
the antenna has large side lobes. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention 
is to provide a dielectric rod antenna which is 
provided with E-plane radiation pattern and H-plane 
radiation pattern having substantially equal direc- 
tional patterns, and small side lobes. 

According to the present invention, a dielectric 
rod antenna comprises: 

(a) a dielectric rod; 

(b) a conductor which is provided on an outer 
peripheral surface of the dielectric rod substan- 
tially in the form of a ring; and 

(c) a conductor housing for supporting the di- 
electric rod. 

According to the present invention, the conduc- 
tor is provided on an outer peripheral surface of the 
dielectric rod substantially in the form of a ring, 
thereby uniformly suppressing spreading of an 
electromagnetic wave which is propagated through 
the interior of the dielectric rod and substantially 
equalizing the directional patterns of the magnetic 
and electric field planes with each other. 

According to a specific aspect of the present 
invention, the dielectric rod antenna further com- 
prises a long ferrite member having an end which 
is embedded in a base end portion of the dielectric 
rod and another end which is projected so that its 
axial direction is in parallel with that of the dielec- 



tric rod, and means for generating a direct mag- 
netic field in parallel with the axial direction of the 
ferrite member. 

According to another specific aspect of the 
5 present invention, the dielectric rod antenna further 
comprises a flat plate type polarization converter 
which is provided in series with the base end of the 
dielectric rod so that its major surface is in parallel 
with the longitudinal direction of the dielectric rod. 

10 According to the present invention, it is possi- 

ble to obtain a dielectric rod antenna which is 
provided with magnetic and electric field radiation 
patterns having substantially equal directional pat- 
terns, due to the conductor provided on the outer 

/5 peripheral surface of the dielectric rod. When this 
dielectric rod antenna is employed as a primary 
radiator for a parabolic reflector antenna, it is possi- 
ble to obtain a high efficient parabolic reflector 
antenna. Further, the side lobes can be reduced, 

20 while it is possible to easily obtain directivity which 
is required for an antenna using communication 
sattelite since a cross-polarized wave can also be 
received vyith no gain difference. 

In addition, it is possible to obtain a dielectric 

25 rod antenna provided with a polarization converter 
by mounting a long ferrite member so that an end 
thereof is embedded in the base end portion of the 
dielectric rod and/or coupling a flat plate type po- 
larization converter to the base end portion. 

30 The foregoing and other objects, features, as- 

pects and advantages of the present invention will 
become more apparent from the following detailed 
description of the present invention when taken in 
conjunction with the accompanying drawings. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing a dielectric 
rod antenna according to a first embodiment of 

40 the present invention; 

Fig. 2 is a graph showing a directional pattern of 
a magnetic field radiation pattern of the dielec- 
tric rod antenna shown in Fig. 1; 
Fig. 3 is a graph showing a directional pattern of 

45 an electric field radiation pattern of the dielectric 
rod antenna shown in Fig. 1 ; 
Fig. 4 is a sectional view showing a dielectric 
rod antenna according to a second embodiment 
of the present invention; 

50 Fig. 5 is a perspective view showing a conduc- 

tive member of the dielectric rod antenna shown 
in Fig. 4; 

Fig. 6 is a sectional view showing a dielectric 
rod antenna according to a third embodiment of 
55 the present invention; 

Fig. 7 is a partially fragmented sectional view 
showing a dielectric rod antenna according to a 
fourth embodiment of the present invention; and 
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Fig. 8 is a sectional view showing a modification 
of a conductor which is mounted on an outer 
periphery of a dielectric rod. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Embodiments of the inventive dielectric rod 
antenna are now described with reference to the 
drawings. In the following description of the em- 
bodiments, identical components and parts are de- 
noted by the same reference numerals. 

[First Embodiment (Figs. 1 to 3)] 

As shown in Fig. 1, a dielectric rod antenna 1 
according to a first embodiment of the present 
invention is formed by a dielectric rod 2, a 
waveguide 10 and a radome 12. The dielectric rod 
2, which has a circular cross section, is made of a 
dielectric material such as resin or ceramics. 

A base end portion 2a of the dielectric rod 2 
has an end which is in the form of a conical 
protrusion, to be capable of converting a propaga- 
tion mode (HEi i mode) in the dielectric rod 2 to a 
propagation mode (TEi i mode) in the waveguide 
10. A maximum diameter portion 2c is provided 
between the base end portion 2a and a forward 
end portion 2b. The dielectric rod 2 is gradually 
tapered from the maximum diameter portion 2c to 
the forward end portion 2b. A conductive film 4 is 
provided on an outer peripheral surface portion of 
the dielectric rod 2 which is inclined from the 
maximum diameter portion 2c toward the forward 
end portion 2b, in the form of a circular ring. This 
conductive film 4, which is made of Cu, Ag, Ag/Pd 
or the like, is formed by a thin film forming method 
such as plating, vapor deposition or sputtering. 

The waveguide 10, which is a conductor hous- 
ing, is in the form of a cylinder having open end 
portions 10a and 10b, so that an electromagnetic 
wave of the TEi i mode is propagated through the 
interior of this waveguide 10. The base end portion 
2a of the dielectric rod 2 is inserted in the opening 
10b of the waveguide 10. On the other hand, a 
detection terminal (not shown) is arranged in the 
other opening 10a of the waveguide 10. The 
radome 12 of resin is mounted on this waveguide 
10, in order to protect the dielectric rod 2 against 
rain, snow and the like. 

In this dielectric rod antenna 1, the conductive 
film 4 which is provided on the outer peripheral 
surface of the dielectric rod 2 in the form of a ring 
uniformly suppresses spreading of an electromag- 
netic wave which is propagated through the interior 
of the dielectric rod 2, thereby substantially equal- 
izing directional patterns of electric and magnetic 
field planes with each other. 



Figs. 2 and 3 are graphs showing directional 
patterns of the dielectric rod antenna 1 measured 
as to the magnetic and electric field planes respec- 
tively (see solid lines 15 and 17). For the purpose 

5 of comparison, these figures also show directional 
patterns of a dielectric rod antenna which is pro- 
vided with no conductive film (see dotted lines 16 
and 18). In the dielectric rod antenna 1 provided 
with the conductive film 4, the directional pattern of 

10 the electric field plane is improved in particular. 
Namely, side lobes are reduced and angles for 
obtaining a voltage which is lower by 10 dB than a 
voltage received in the front direction are substan- 
tially equalized with each other in the magnetic and 

15 electric field planes. 

When the dielectric rod antenna 1 is employed 
as a primary radiator for an offset parabolic reflec- 
tor antenna, therefore, it is possible to obtain an 
antenna which causes small polarization loss also 

20 when a circularly polarized electromagnetic wave is 
received, since the directional patterns of the mag- 
netic and electric field planes are substantially 
equal to each other. 

25 [Second Embodiment (Figs. 4 and 5)] 

Fig. 4 shows a dielectric rod antenna 20 ac- 
cording to a second embodiment of the present 
invention. As shown in Fig. 4, this dielectric rod 

30 antenna 20 is formed by a dielectric rod 2, a 
radome 12, a waveguide 22 and a conductive 
member 24. The waveguide 22, which is a conduc- 
tor housing, is in the form of a cylinder having 
open end portions 22a and 22b. A base end portion 

35 2a of the dielectric rod 2 is inserted in the opening 
22b of the waveguide 22. The waveguide 22 and 
the dielectric rod 2 are fixed by the conductive 
member 24, being in the form of a circular ring as 
shown in Fig. 5, which is mounted on an outer 

40 peripheral surface portion of the dielectric rod 2 
inclined from a maximum diameter portion 2c to- 
ward a forward end portion 2b. The ring-shaped 
conductive member 24 can be made of a metal 
such as Cu or Ag, or an alloy thereof, for example. 

45 In order to facilitate the aforementioned fixation, a 
ring-shaped fastening member 23 is fixed to an 
end surface of the opening 22b of the waveguide 
22 by an adhesive. A detection terminal (not 
shown) is arranged in the other opening 22a of the 

50 waveguide 22. 

The dielectric rod antenna 20 having the afore- 
mentioned structure has a function and an effect 
which are similar to those of the dielectric rod 
antenna 1 according to the first embodiment, due 

55 to the ring-shaped conductive member 24 which is 
mounted on the outer peripheral surface of the 
dielectric rod 2. 
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[Third Embodiment (Fig, 6)] 

Fig. 6 shows a dielectric rod antenna 30 pro- 
vided with a polarization converter according to a 
third embodiment of the present invention. This 
dielectric rod antenna 30 is formed by a dielectric 
rod 32, a waveguide 10, a radome 12, a long ferrite 
member 34, a solenoid 35, and a bobbin 36. 

The dielectric rod 32 has a circular cross sec- 
tion. A base end portion 32a of the dielectric rod 32 
is substantially in the form of a cylinder having a 
smaller diameter than a maximum diameter portion 
32c. and the long ferrite member 34 is mounted on 
this cylindrical base end portion 32a. In other 
words, an end of the ferrite member 34 is embed- 
ded in the base end portion 32a, while another end 
is projected from the base end portion 32a toward 
an opening 10a of the waveguide 10. 

The ferrite member 34 is made of YIG (yttrium 
iron garnet) or the like, and its axial direction is in 
parallel with that of the dielectric rod 32. The 
solenoid 35, consisting of a winding which is 
wound on a body portion of the substantially cylin- 
drical bobbin 36, is fixed to the base end portion 
32a, When the solenoid 35 is supplied with a 
current, a dc magnetic field is generated in the 
axial direction of the solenoid 35, i.e.. in the axial 
direction of the ferrite member 34. 

The dielectric rod 32 is gradually tapered from 
the maximum diameter portion 32c toward the for- 
ward' end portion 32b, and a conductive film 33 is 
provided on an outer peripheral surface portion of 
the dielectric rod 32 which is inclined toward the 
forward portion 32b, in the form of a circular ring. 

The dielectric rod antenna 30 having the afore- 
mentioned structure has a function and an effect 
which are similar to those of the dielectric rod 
antenna 1 according to the first embodiment, due 
to the ring-shaped conductive film 33 provided on 
a side surface of the dielectric rod 32. An elec- 
tromagnetic wave which is received by the dielec- 
tric rod 32 is propagated through the interior of the 
ferrite member 34, while a Faraday effect is caused 
in the ferrite member 34 by the dc magnetic field 
which is generated by the solenoid 35, to rotate the 
plane of polarization of the electromagnetic wave 
by a prescribed angle. Thus, it is possible to easily 
obtain the dielectric rod antenna 30 provided with a 
polarization converter. 

[Fourth Embodiment (Fig. 7)] 

Fig. 7 shows a dielectric rod antenna 40 pro- 
vided with a circular polarization converter which is 
switchable between right-handed circular polariza- 
tion and left-handed circular polarization according 
to a fourth embodiment of the present invention. 
The dielectric rod antenna 40 is formed by a di- 



electric rod 2, a radome 12, a waveguide 42, a flat 
plate type polarization converter 43, a detection 
terminal 47, and a motor 48 for rotating/driving the 
detection terminal 47. The waveguide 42. which is 

5 a metal housing, is in the form of a cylinder, and a 
base end portion 2a of the dielectric rod 2 is 
inserted in an opening 42a which is provided in 
one end of the waveguide 42. 

The flat plate type polarization converter 43 is 

70 fixed to the inner wall of the waveguide 42 in a 
state being close to a forward end of the base end 
portion 2a which is in the form of a conical protru- 
sion. The detection terminal 47 which is coupled to 
a rotary shaft of the motor 48 is L-shaped. and 

/5 rotated/driven by the motor 48. The rotary shaft of 
the motor 48 can be freely switched between right- 
ward rotation and leftward rotation. 

The dielectric rod antenna 40 having the afore- 
mentioned structure has a function and an effect 

20 which are similar to those of the dielectric rod 
antenna 1 according to the first embodiment, due 
to a conductive film 4 which is provided on an 
outer peripheral surface of the dielectric rod 2. 
Further, a circularly polarized electromagnetic wave 

25 received by the dielectric rod 2 is converted by the 
polarization converter 43 to that having a plane of 
polarization which is inclined clockwise by 45 ** C 
with respect to the major surface of the polarization 
converter 43, if the same is right-handed. If the as- 

30 received electromagnetic wave is left-handed, on 
the other hand, the same is converted to that 
having a plane of polarization which is inclined 
anticlockwise by 45 ' with respect to the major 
surface of the polarization converter 43. Thus, the 

35 electromagnetic wave polarized to have a plane of 
polarization which is inclined clockwise by 45" with 
respect to major surface of the polarization con- 
verter 43 is detected by the rotated/driven detec- 
tion terminal 47, which is set at this position. It is 

40 possible to detect an electromagnetic wave of 
right-handed or left-handed circular polarization cir- 
cular polarization by setting the position of the 
rotary shaft of the motor 48 in right or left rotation. 
Thus, it is possible to easily obtain the dielectric 

45 rod antenna 40 provided with a circular polarization 
converter. 

[Modification] 

50 The dielectric rod antenna according to the 

present invention is not restricted to the aforemen- 
tioned embodiments, but various modifications are 
available within the scope of the present invention. 
In particular, a conductor 4 provided on an outer 

55 peripheral surface of a dielectric rod 2 may be 
separated into a plurality of conductor members 
4a, 4b, 4c and 4d as shown in Fig. 8, so far as 
these members substantially define a ring as a 
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whole. Such a conductor is provided in the form of 
a circular, elliptical or rectangular ring, in response 
to the shape of the dielectric rod. 

Although the present invention has been de- 
scribed and illustrated in detail, it is clearly under- 5 
stood that the same is by way of illustration and 
example only and is not to be taken by way of 
limitation, the spirit and scope of the present inven- 
tion being limited only by the terms of the appen- 
ded claims. w 

Claims 

1. A dielectric rod antenna (1, 20. 30, 40) com- 
prising: ;5 

a dielectric rod (2, 32) having a forward 
end portion and a base end portion being 
opposed to said forward end portion: 

a conductor (4, 24, 33) being provided on 
an outer peripheral surface of said dielectric 20 
rod to be substantially in the form of a ring; 
and 

a conductor housing (10, 22, 42) being so 
, provided as to support said dielectric rod. 

25 

2. A dielectric rod antenna in accordance with 
claim 1, further comprising: 

a long ferrite member (34) being so ar- 
ranged that its own axial direction is in parallel 
with that of said dielectric rod (32), said long 30 
ferrite member (34) having an end being em- 
bedded in said base end portion of said dielec- 
tric rod and another end being projected there- 
from, and 

magnetic field generation means (35) for 35 
generating a magnetic field in parallel with said 
axial direction of said ferrite member (34). 



a rotation/driving source (48) being coup- 
led to said detection terminal (47) for rotat- 
ing/driving said detection terminal (47). 

6. A dielectric rod antenna in accordance with 
claim 1, wherein said conductor (4, 24, 33) is a 
conductive film being formed by a thin film 
forming method. 

7. A dielectric rod antenna in accordance with 
claim 1, wherein said conductor (4, 24, 33) 
consists of a conductive member being pro- 
vided in the form of a ring. 

8. A dielectric rod antenna in accordance with 
claim 1, wherein said conductor being substan- 
tially in the form of a ring consists of a plurality 
of conductors (4a - 4d) being separated from 
each other at prescribed intervals for defining a 
ring, 

9. A dielectric rod antenna in accordance with 
claim 1 , being a primary radiator of a parabolic 
reflector antenna. 



A dielectric rod antenna in accordance with 
claim 2, wherein said magnetic field generation 
means is a solenoid (35). 



40 



A dielectric rod antenna in accordance with 
claim 1, further comprising a flat plate type 
polarization converter (43) being provided in 45 
series with said base end portion of said di- 
electric rod (2). said flat plate type polarization 
converter (43) being so arranged that its major 
surface is in parallel with the longitudinal direc- 
tion of said dielectric rod (2). 50 



5. A dielectric rod antenna in accordance with 
claim 4, further comprising: 

a detection terminal (47), being separated 
from said flat plate type polarization converter 
(43), provided on an opposite side of said base 
end portion of said dielectric rod (2) through 
said polarization converter, and 



55 
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FIG. 4 
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FIG. 5 
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